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Price Is. 2d. Annual subscription 7s. 
(+1.30 in Canada and US.A. 
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WASHINGTON 


The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 
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Sei 
MAGNESITE C 


—A BASIC BRICK 
DESIGNED FOR 
MAXIMUM SERVICE 
IN THE HOT ZONE 
OF ROTARY CEMENT 


KILNS 


JOHN G. STEIN & CO.,LTD. 


Bonnybridge, SEE TL! 
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HORIZONTAL-GRATE COOLER 


‘PREHEATED COMBUSTION 
AIR TO KILN. 


COOLING FAN DUCTS AND DAMPERS 


The Fuller Horizontal-Grate Cooler is a 
development of the highly successful 
Fuller Inclined-Grate Cooler. Efficient 
heat recovery, resultant low fuel cost, 
higher production, and complete 
material cooling are always obtained 
with Fuller Coolers. 


The versatile new Horizontal-Grate Cooler 
for cement clinker has the following impor- 
tant advantages: 


Shorter installation time 
Reduced height 


Shorter length where necessary 
Less refractories required. 


HAIN CURTAIN. 


STEEL IMPACT 
PLATES. 


ee =>.* >see 
Rg 


PRODUCT AND SPILLAGE CONVEYOR: 


TAKES LESS HEADROOM 


Horizontal grate design considerably reduces 
headroom requirements. Reduced height requires 
less impact steel, refractories, and chain curtain, 
thus Big ne a lighter, more compact and 
simplified installation. 


Immediate distribution of material across the 
cooler bed permits use of wider and shorter coolers 
where needed. Material is pushed by the movable 
grates up and over the noses of the alternate station- 
arv grates. Resistance of the material to this move- 
ment causes rapid and even distribution across 
the grates. 


Material bed always visible. Operation of the 
cooler, and the condition of the material bed can be 
observed at all times. Seepage of fines through 
grates is continuously removed from the air 
chamber by central drag chain conveyor with seals 
to ensure against loss of cooling air. 

Adaptability. Compact size of Fuller Horizontal- 


Grate Coolers permits installation where bulkier 
units could not be used. 


Full technical details of the new Fuller Horizontal- 
Grate Cooler will be sent on request. 
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DAYLOR 
CIRCULAR DUST 
COLLECTORS 


The Mechanism — above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 


With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
‘fuliy auto-scavenging: ‘and napping cleaning mechanism, ss 


3°’ » * "May we help you with your problem? Writeto: . 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454 
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Whatever your transmission problems we 
design gears for any power—any speed. 
More than 50 years of specialised 


experience at your service. 


eam THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 





NI-HARD \ grinding 
NI-HARD \ media 
NI-HARD in all sizes 
and MILL 
N : “ A R 1 LININGS 
ae 
ALSO SUPPLIED 
is increasingly-being used r 
by manufacturers in hai 


all parts of the world hal 


more and more ‘ial 
facture: 


E 

DING M 

G NI-HARD - ai. 
lising that ose of ste 


ter 
qualities far grea 


Let us send you our 
leaflet and prices, which will show 
how costs can be GROUND down to a minimum. 


WYE FOUNDRY Co. Lr. 


WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 
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rae e~. 


A“ Wherever it matters, HAVER 
KY pre-compacting valve BAGGING MACHINES 
are used 


CAPACITIES. With our three-spout machine one man can 
fill 1000-1100 sacks per hour, equal to 50-55 tons. These 


guaranteed figures are usually exceeded in_ practice. 


HAVER: BOECKER 


Engineering Works--Wire Weaving Department OELDE WESTFALEN 


U.K. Representatives :- 


CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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fans 
for 


heavy duties 


Regardless of size— no matter what 
type-—if it’s a fan for use in the Cement 
Industry contact Keith Blackman. 


Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
DUST REMOVAL 
KILN COAL FIRING : 
SACK CLEANING APPLICATION: induced draught 
CONVEYING for rotary cement kiln. 
BOILER DRAUGHT TYPE: ‘Tornado’, 100" dia. HIGH 
bi 
VENTILATING hy cea ant impel 


Write for the fully illustrated Booklet No. 25/31 ae zy! oat Sstwe Oe 


Keith Blackman Ltd 
MILL MEAD ROAD LONDON N17 


%* GRIND FASTER 
See for yourself ! 7 sss: coxerr 
that our steel balls....  « never BREAK 
%* NEVER LOSE SHAPE 
%* FROM 1” to 5” Dia. 


ALSO MAKERS OF FINE 
HAND TOOLS FOR QUARRIES 


F. J. BRINDLEY & SONS 


(SHEFFIELD) LTD. Est. 1864 


CENTRAL HAMMER WORKS, 
SHEFFIELD, 1. 
Tel. Sheffield 24201-2 
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High Temperature 
Fabric Filters 


Tilghman Automatic Fabric Filters now handle gases up to 
500° F. using a special silicone treated Fibreglass filter cloth. 


The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila- 
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament — 
50% staple fabric. 


Resistance to temperatures 
up to 500°F. 


Corrosion resistant to most 
acids. 


A long filtration life. 
Dimensional Stability. 


Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 


Tilghman Fabric Filters are 

specially designed to operate 

using synthetic filter tubes. 

Our Dust and Fume Control 

Engineers are available for 

ee consultation regarding dust 

3 collection problems without 

ne} : obligation. 


Tilghman’s Limited 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.I. 
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& 
@ POLYSIUS 


The “double-pass’ Lepol Kiln 
requires only 


i] 
ES 
e half the fuel. 
7 
cd 


& 
POLYSIUS LTD. 


The Brackens, Ascot Berks. 
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THE CHEMISTRY 
OF CEMENT 


Papers by world-famous authorities (together with the discussions) 
presented to the Third International Symposium on The Chemistry of 
Cement held in London in 1952. 908 pages. 


Constitution—Tricalcium silicate phase, by J. W. Jeffery (U.K.). Dicalcium silicate phase, 
by R. W. Nurse (U.K.). Interstitial phases, by H. Insley (U.S.A.). Ferrite phase, by G. 
Malquori and V. Cirilli (Italy). Alkali phases, by T. F. Newkirk (U.S.A.). Tricalcium 
aluminate, by F. Ordway (U.S.A.). Cinetitution of clinker, by R. H. Bogue (U.S.A.). 


Setting and Hardening—Structure of hydration compounds, by J. D. Bernal (U.K.). 
Reactions and thermochemistry of hydration at ordinary temperature, by H. H. Steinour 
(U.S.A.). Hydration at elevated temperatures, by G. L. Kalousek (U.S.A.). Physical struc- 
ture of cement products and durability, by F. E. Tones (U.K.). Chemical aspects of durability 
of cement products, by T. Thorvaldson (Canada). 


Special Cements—Constitution of aluminous cement, by T. W. Parker (U.K.). Slag 
cements, by F. Keil (Germany). Expansive cements, by H. Lafuma (France). Oil-well 
cements, by W. C. Hansen (U.S.A.). Masonry cement, by Charles E. Wuerpel (U.S.A.). 


Applications of Research—Thermodynamics of the kiln, by H. Gygi and F. Guye 
(Switzerland). Influence of the fineness of raw mixtures on ‘burnability, by T. Heilmann 
(Denmark). Design and construction of concrete a by A. R. Collins (U.K.). 
Special uses of cement in U.S.A., by M. A. Swayze (U.S.A.). 


ORDER FORM 


To CONCRETE ea a LTD., 14, —e STREET, 
ONDON, S.W.1, ENGLAND. 


Please send to the address below copy (copies) of THE CHEMISTRY OF CEMENT. 


A remittance for * is enclosed. 


Price 60s.; by post 62s. 15 dollars in North America. 
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IS DUST YOUR PROBLEM? 


VISCO have a very special way with automatic dust collection for re-processing or disposal. 
Output can be increased, production costs 'owered, buildings and machines freed from 


residual dust by installing ‘VISCO-Beth’ automatic dust collectors. If the product is in 
powder, granular or fibrous form—cut costs by consulting THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, 
CROYDON. 
Telephone CROYDON 4181. 


“VISCO-BETH” 
Ltt (ollectobé. 





PAGE xiv CEMENT AND LIME MANUFACTURE Jury, 1959 


STEEL 


Alite 4m se 


SUPER REFRACTORIES 
for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. - 


GPP een anneaesscenssseseseseusessessseneeeee, 


: Alite Alumina —_Refractoriness 


i No.1 69-72% CONE 37-38 
:B.1 62-64%, 36 
iB. 51-59%, 36 
? D. 39-42%, 33 


High-temperature Insulating Bricks. 
“PEER”  Air-setting. Refractory 
Cements. 
“R” Quality Fire brick for lower 
temperature work and resistance to 
abrasion. 


Produced in Sheet Steel in 
all thicknesses from 21 gauge to 3”. For 
easy handling, all products 
are packed in bundles of 25 or 50 
according to weight, and 
marked to customer’s Specification. 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


EJ. GJ. PEARSON LIMITED |. FLOUCH GARAGE and ENGINEERING CO 


STOURBRIDGE, ENGLAND i HAZLEHEAD near SHEFFIELD YORKSHIRE 





Jury, 1959 CEMENT AND LIME MANUFACTURE 


ELECTRO 
FILTERS 


of all types 
for the removal 
of any suspended 
particles from 


any gas stream 


This small Lodge 


Cottrell preci dtation 
= is suital “ for 
cleaning up to 1,000 
cubic feet of gas 


a minute 


LODGE-COTTRELL LTD. GEORGE ST. PARADE BIRMINGHAM 3. Tel: CENtral 7714 (5 lines 


@ Lc 


Plants for making: 

ASBESTOS CEMENT PRESSURE PIPES 
ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34,649 Haupstrasse 26, VADUZ LIECHTENSTEIN, SWITZERLAND 





CEMENT AND LIME MANUFACTURE Jury, 1959 


ROTARY 


FLUXO 


PACKER 


for 
CEMENT 


For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 


#* & combined with weighing accuracy and economy 
in labour. 


enBTERSE Fic F. L. SMIDTH 


LEGRAMS: 
TELEX, LONDON &. £0. 119 
CABLEGRAMS: : : 


ws 105 PICCADILLY, LONDON, W.1 





CEMENT ann LIME 


MANUFACTURE 


PUBLISHED ALTERNATE MONTHS. PRICE 1s. 2d. A Copy ANNUAL SUBSCRIPTION 7s. PosT FREB 
$1.30 IN CANADA AND U.S.A 


PUBLISHED BY PUBLISHERS OF 
CONCRETE PUBLICATIONS LIMITED «concRETE & CONSTRUCTIONAL ENGINEERING” 
14 DARTMOUTH STREET, LONDON, 8.W.1 “CONCRETE BUILDING & CONCRETE PRODUCTS” 
“CEMENT & LIME MANUFACTURE” 
3 1. 
ne ae “THE CONCRETE YEAR BOOK” 
NCRETIUS, PARL, LONDON. “CONCRETE SERIES” BOOKS. 


VOLUME XXXII. NUMBER 4. 


JULY, 1959 


The Release of Alkalis in Cement Mortar. 


A METHOD of evaluating the ability of aggregates and of materials sometimes added 
to mortars to release alkalis is given by Mr. W. C. Hansen in the Bulletin of 
the American Society for Testing Materials for February 1959. 

The procedure followed was to leach I-in. by 1-in. by 11}-in. mortar prisms in 
de-ionized water and to analyse the extracts periodically for K,O and Na,O with 
a flame photometer. The prisms were made of I : 2-75 mortar and cut into four 


approximately equal lengths as soon as they were moulded. They were cured in 
the moulds for 24 hours in the moist cabinet at 73-4 deg. F., removed from the 
moulds, weighed, and immersed in 200 ml. of de-ionized water in a 400-ml. poly- 
ethylene beaker. The top of the beaker was sealed by tying a sheet of polyethylene 
over it, and the beakers were stored in the air of a laboratory in which the tem- 
perature was not controlled. 

The quantities of alkalis contributed to the prism by the cement were calculated 
from the weight of the prisms as removed from the mould on the basis that the 
composition of the specimen was the same as that of the batch of mortar from which 
it was moulded. Two prisms were tested for each composition studied. 

High-alkali and low-alkali cements and standard sands were used. The addi- 
tions comprised silica gel, quartz, pulverised-fuel ash, calcined shale, sand, and 
pumicite ground to pass a 100-mesh sieve, and these were used as replacements 
for 25 per cent. of cement by weight in certain prisms. The alkali content of the 
cements varied up to 5-78 per cent. It was found that, in general, the amounts of 
alkalis extracted from the duplicate prisms were very nearly alike for any one 
period. 

Specimens were used as controls to determine the approximate rates at which 
the alkalis would be released by the cement minerals and pass through the speci- 
men to the water. In about six months about go per cent. of the alkalis had been 
extracted and in one year about 95 per cent. had been extracted. In the case of 


(47) 
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specimens made to determine the influence of a powdered admixture upon the 
rates at which the alkalis would pass through the specimen to the water, the ad- 
mixture increased the rates of migration. 

The quantities of Na,O extracted from the specimens containing powdered 
quartz exceeded 100 per cent. of the Na,O content calculated as available from the 
cement. This excess may result from several causes. There is a possibility of minor 
errors in calculating the cement content of the prism and in the determinations 
of the quantities of Na,O in the extracts. Also, the quartz flour contained 0-04 
per cent. Na,O and one of the sands contained 0-02 per cent. Na,O. Many materials 
are normally considered to be insoluble in water, but probably most of them are 
either slightly soluble or are decomposed by water. Hence it seems likely that the 
alkali-bearing minerals in any aggregate will release alkalis to the liquid phase of a 
hardened cement paste when the alkali content of the liquid phase is very low. 

The quantities of alkalis extracted during about one year from mortar prisms 
containing added materials are as follows (in percentages of the alkali content of 
the cement): Silica gel: K,O, 8; Na,O, rg. Quartz flour: K,O, 100; Na,O, 113. 
Pulverised-fuel ash: K,O, 125; Na,O, 217. Calcined Nebraska shale: K,O, 122; 
Na,O, 113. Pumicite: K,O, 169; Na,O, 136. Calcined Mowry shale: K,O, 118; 
Na,O, 119. Calcined Monterey shale: K,O, 92; Na,O, 95. 

It appears that silica gel (produced by precipitation from sodium silicate with 

acid) reacts readily with alkalis to produce a highly siliceous product which 
would adhere to the alkalis until they were released by the reaction of the alkali 
silicate with calcium hydroxide. None of the other admixtures, except Monterey 
shale, showed a tendency to give a lower rate for the extraction of alkalis than that 
obtained for the specimens with quartz flour as the admixture. In fact, they appear 
to release alkalis to tne liquid phase of the cement paste. It seems that these are 
the results to be expected if the materials are pozzolanic unless the pozzolanic 
material is especially reactive towards alkalis. Pozzolanas react with calcium 
hydroxide in a water solution to give cementitious products. It seems reasonable 
to suppose that the SiO, and Al,O, in such products would give the same products 
as are obtained when the cement minerals react with water. Hence, the following 
or similar reactions might be expected: 
2Si0, + 3Ca(OH),.—>3CaO0-2Si0,-3H,O 
Al,O, + 3Ca(OH), + 3H,O—>3Ca0-Al,0,-6H,O 
If the pozzolanic material contained an alkali, for example Na,O, in the compon- 
ent that reacted with calcium hydroxide, the following reactions, which are shown 
in unbalanced form, could then be expected: 
XSiO,°Yal,0,;ZNa,O + Ca(OH), + H,O-3Ca0-2Si0,:;3H,O + 3Ca0-Al,0,: 
- 6H,O + NaOH (3) 
The hydrated silicates and aluminates formed from pozzolanas should be no more 
effective in immobilising alkalis than are the hydrated silicates and aluminates 
formed by the cement minerals. 

Certain pozzolanas, such as calcined shale, may consist of two or more com- 
ponents. One or more of these components might be pozzolanic, and therefore 
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react with calcium hydroxide, whereas one or more might be non-pozzolanic and 
inert to calcium hydroxide. If the latter components contained alkalis, such 
alkalis almost certainly would not be released to the liquid phase of cement paste 
until the alkali content of this phase became very low. 

The Monterey shale used contained 1-39 per cent. K,O and 0-88 per cent. 
Na,O, but there is no evidence from the tests that these alkalis are released. 
Hence it might be concluded that they are present in non-pozzolanic components, 
but it appears that at least one component of this shale tends to immobilise to 
some extent the alkalis from the cement. Therefore, it may be that the alkalis 
in the alkali-bearing component are being released from it and reacting with a very 
reactive component. 

Sands from the Kaw River and Lytle Creek were tested, both as sands and as 
powdered admixtures, with the high and low-alkali cements. Both of these sands 
when used as powdered admixtures release both K,O and Na,0 to the liquid phase 
of the cement paste. When used as sands they both have some tendency to 
release Na,O. It appears that the Kaw River sand might not release alkalis 
at a sufficient rate to be a source of alkali for alkali-aggregate reaction in concrete, 
but it appears that the Lytle Creek sand could be the source of alkali for such a 
reaction. 

The low-alkali cement contained 0-15 per cent. K,O and o-ro per cent. Na,O. 
In about one year the amounts extracted were equivalent to 0-17 per cent. K,O 
and 0-22 per cent. Na,O. The Na,O equivalent of the original cement was 0-20 
per cent. and that of the alkalis extracted was 0-33 per cent. by weight of cement. 
This is not a very large increase in the alkali, but the conditions in this test may 
be appreciably different from those in a concrete containing a reactive aggregate. 
As indicated earlier, an alkali-bearing mineral might release alkalis to the liquid 
phase of the hardened cement paste only when the concentration of alkalis in this 
phase was small. In these tests, the concentration of the alkalis is being reduced 
gradually as the alkalis migrate to the extraction water. The distances through 
which they have to migrate are extremely large compared with the distances 
between grains of sand in a mortar. Hence, if a mortar contains a number of grains 
of a reactive aggregate, these grains may reduce the concentration of the alkalis 
in the liquid phase of the hardened cement paste to very low levels within a few 
days. Under such conditions the amounts of alkalis released by a sand in a given 
period of time may be many times those indicated in these tests. 

It appears from the results of this study that the alkali contents of aggregates 
and admixtures should be considered if the aggregate is known to contain or is 
suspected of containing components which will react with alkalis. The procedure 
followed in this investigation appears to offer a method of evaluating the ability 
of admixtures and aggregates to release alkalis to the liquid phase of hardened 
cement paste and also the ability of admixtures to combine with alkalis in mortar. 
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Determination of Calcium Oxide in Hydrated Lime. 


BECAUSE it was thought that the sucrose method adopted by the American 
Society for Testing Materials for determining the amount of calcium oxide or 
calcium hydroxide in hydrated lime might be inaccurate, Mr. D. R. Moorehead 
and Mr. W. H. Taylor have made a study of the subject at the Commonwealth 
Scientific and Industrial Research Organisation, at Highett, Victoria, Australia. 
The results of this investigation are given in a paper published in the Bulletin 
of the American Society for Testing Materials for February 1959. 

The available calcium oxide in a sample of hydrated lime was determined by 
total analysis and by analysis of an aqueous extract of the material. Analyses 
were then made by the sucrose extraction method, using several variations in 
procedure. These included variations in the period of shaking, the size of the 
sample, the temperature of the extract, and the proportion of magnesium oxide or 
hydroxide present. The work was carried out in several stages, and the conclu- 
sions derived from results obtained in each step were incorporated in work carried 
out in the next stage. The results obtained were compared with those determined 
in the initial analyses. 

Freshly-prepared hydrated lime was stored in sealed containers to reduce the 
effect of atmospheric carbonation. It was dried to constant weight at 120 deg. C. 
in an atmosphere free from carbon dioxide and passed through a British Standard 
200-mesh sieve before being used. Hydrated lime with different content of 
magnesium oxide was prepared by first mixing calcite with dolomite (both passing 
a 100-mesh British Standard sieve) in a rotating cylinder for thirty minutes. 
The material thus contained a predetermined amount of magnesium oxide in 
natural combination with some calcium oxide. The mixture was then calcined on 
platinum dishes at 950 deg. C. for three hours, autoclaved in saturated steam at 200 
deg. C. for two hours, and dried and stored in sealed containers. 

The content of available calcium oxide in the samples was determined in the 
following ways: (a) Total analysis by A.S.T.M. Methods C.25; (b) Analysis of an 
aqueous extract; (c) Sucrose extraction method with modifications; and (d) 
Ethylenediamine tetraacetate (EDTA) procedure on prepared extracts. 

The authors state that the investigation has shown that the sucrose extraction 
method for determining free calcium oxide in hydrated limes gives satisfactory 
results in a fraction of the time taken to do a total analysis. Accuracy of results is 
not affected by the amount of magnesium oxide present, but it is affected by the 
size of the sample. Optimum conditions for accurate results are a sample not 
exceeding 0-6 g. shaken for fifteen minutes in 100 ml. of Io per cent. sucrose 
solution titrated at 21 deg. C. and retitrated at boiling point to ensure complete 
hydrolysis of the sucrate. 


Extension of a Cement Plant in Korea. 


The annual capacity of the Oriental Cement works at Samchuk, Korea, is to 
be increased from 150,000 tons to 300,000 tons at a cost of about £750,000. 
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Estimating the Cement Content of 
Hardened Concrete. 


THE following method of ascertaining the cement content of hardened concrete 
and mortar is given by Mr. D. P. Sengupta, of the College of Military Engineering, 
Kirkee, India, in the ‘“‘ Indian Concrete Journal’ for November 1958. 

Heat about 1 Ib. of concrete at a temperature not exceeding 600 deg. C. for 
an hour or so to loosen the matrix. Disintegrate the lump cautiously in a mortar 
with a wooden pestle so that no particle is broken. Separate out all particles 
retained on a }-in. sieve, if necessary by careful hand picking. Remove the 
adhering mortar from all these particles by means of a spatula and add the 
mortar thus removed to the portion of the concrete passing the -in. sieve. 
Determine the cement contents of these two portions separately as follows. 

(a).—Note the exact weight of the portion of concrete retained on a +-in. sieve. 
Treat it with dilute HCl (1: 10). Keep the liquid cool by means of running water 
or ice. If shells or limestones are present remove them quickly with forceps 
and wash and keep them separately. When the reaction stops, pour off the liquid 
and wash the residual pieces with water. Reserve the liquid and the washings. Mix 
the residual pieces with the separated shells or limestones, dry them, and weigh. 
From the reserved liquid and washings recover the sediment by filtration, wash 
with water, dry, and weigh. From these weights calculate the loss in weight 
due to the cement going into solution. 

(b).—Note the exact weight of the portion passing a j-in. sieve. Weigh out 
about 100 gr. of the portion and pulverise to 70-mesh fineness. Digest 1 gr. of the 
sample with 50 cc. dilute HCl (1: 9) for 15 minutes at a temperature just short 
of boiling. Filter the residue on to a Whatman filter-paper No. 41 folded inside 
a Whatman filter-paper No. 42. The use of two filter papers facilitates quick 
filtration. Wash the residue on the filter papers several times with hot water. 
Reserve the filtrate and washing. Now digest the filter papers with the contents 
with 100 cc. solution of 1 per cent. NaOH for 15 minutes at a temperature just 
below boiling. Using methyl red as indicator, titrate the solution with HCl. 
Add four or five drops more of HCI and filter, using two filter papers as before. 
Wash the residue at least twelve times with hot NH,Cl solution (20 gr. per litre). 
Mix the two filtrates and washings. Add to it 5 cc. HCl, evaporate to dryness, 
and bake at about 105 deg. C. for an hour. Extract the baked mass with dilute 
HCI by boiling, filter, and wash. Dry the precipitate, ignite in a platinum crucible 
at 1,000 deg. C. and weigh. Lastly, add ro cc. HF together with a drop of H,SO, 
to the ignited mass, evaporate to dryness, ignite at 1,000 deg. C. for a few minutes 
and weigh. The difference of the two weights gives the amount of SiO,. 

(c).—For determination of CaO, take 1 gr. of the pulverised sample and bake 
it with HCl. Boil the baked mass with dilute HCl, filter, and wash with hot 
water. Boil the filtrate with a few drops of HNO;. Add to the solution NH,Cl 
first and then NH,OH. Allow the precipitate to settle, filter, and wash with 
hot water. Take the filtrate, make it just acidic to methyl red with dilute HCl, 
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and boil. Add hot ammonium oxalate solution, make just ammoniacal, and 
allow to stand in a water-bath for a few hours. Filter and wash the precipitate 
several times with cold o-r per cent. ammonium oxalate solution. Dry the 
precipitate, ignite at 1,000 deg. C. for an hour, and weigh. This gives the amount 
of CaO. 

(d).—Determine the loss on ignition of the sample and calculate the percen- 
tage of SiO, or CaO on the ignited basis to eliminate possible large errors caused 
by changes in moisture and carbon dioxide content of the specimen. 

(e).—Analyse the sand and cement in exactly the same manner. 

(f).—The percentage of cement in the portion of concrete retained on a };-in. 
sieve is calculated as follows. 

Percentage of cement a x 100, in which X is the percentage of 
SiO, or CaO in the concrete, Y is the percentage of SiO, or CaO in the sand 
(correction factor), and Z is the percentage of SiO, or CaO in the cement. 

The total cement content of the concrete is the sum of the weight obtained 
by method (a) and the weight derived from the calculation in (f). 

The cement content of the portion retained on the ;-in. sieve is very small 
and is determined by method (a) by noting the loss in weight after treatment 
with dilute hydrochloric acid. The weight of the residue is the amount of coarse 
aggregate. 

The portion passing the ;%-in. sieve contains most of the cement and sand. 
The cement content of this portion is obtained by method (b) by estimating 
the soluble SiO, content. In some cases the cement content should be calculated 
as in method (c) from determination of the CaO content. The basis of methods 
(b) and (c) is the fact that cement contains about 22 per cent. of soluble SiO, 
and 63 per cent. of CaO, which are assumed to be liberated by the cement only 
under the conditions of the test. Both methods must be used with discretion. 
If the sand liberates soluble SiO,, method (6) should not be used. Similarly, if 
the sand is calcareous, method (c) cannot be used. It is essential to make blank 
tests (e) on the cement and sand. The tests on the sand are to determine the 
soluble SiO, and CaO contents, which are used as correction factors for the soluble 
SiO, or CaO contents obtained from the concrete. If the sand liberates both 
soluble SiO, and CaO, the ratio of the SiO, content of the sand to the SiO, content 
of the cement and the ratio of the CaO content of the sand to the CaO content 
of the cement should be calculated. The constituent giving the smaller ratio 
should be used, since the error will be less. 


Production of Cement in Tunisia. 
Due to a reduction in exports, the production of cement in Tunisia fell from 
449,000 metric tons in the year 1957 to 300,000 metric tons in 1958. 
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Revised Methods of Testing Cement in accordance 
with U.S.A. Standards. 


In this journal for May, 1959, particulars are given of the revisions made to the 
physical and chemical requirements of cement in accordance with the latest 
standards of the American Society for Testing Materials. In the following 
are given the revisions to methods of testing and apparatus used in the tests. 


Cement Pastes and Mortars. 

PORTLAND POZZOLANIC CEMENT.—The mortar for the test to determine the 
activity of the pozzolana is given in Standard C340-1958 (tentative) as 2 parts of 
pozzolana, 1 part of hydrated lime and 9g parts of sand. The amount of water 
shall be such that the flow is rro per cent., the flow being in accordance with the 
method described in Standard Crog. The mortar is mixed in accordance with 
Standard C305 except that the pozzolana and lime, which are mixed dry, are 
added to the water, and then mixed at a speed of 140 revolutions per minute for 
thirty seconds. 

‘““ BLEEDING ”’ OF CEMENT PASTES AND MorTARS.—The revised requirements in 
Standard C243-1958 (tentative) for a test for ‘“‘ bleeding” of cement pastes and 
mortars are that the mixing shall be in accordance with Standard C305; the mixer 
shall be operated at low speed throughout; there shall be a waiting period of three 
minutes between preliminary and final mixing in order to avoid the effect of 
thixotropic set; and the preliminary and final mixing shall each be for a period of 
three minutes. Pastes shall be mixed in the following manner. Place all the mixing 
water in the bowl. Add the cement to the water and mix for three minutes at slow 
speed. Let the paste stand for three minutes; during the first fifteen seconds of this 
interval, scrape down quickly into the batch any paste that may have collected 
on the side of the bowl; then for the remainder of this period, cover with a damp 
cloth or lid. Mix for three minutes at slow speed. 

COMPRESSIVE STRENGTH OF MorTARS.—Revisions to the method of test for the 
compressive strength of hydraulic cement mortars (Standard C349-1957), using 
portions of prisms broken in the bending test (Standard C348-1957), include 
reduction in the size of the bearing-plates in contact with the specimen to 1-588in. 
square. Also, if the upper bearing-plate does not have free movement within the 
aligning plates, these shall be separated from the bottom plate by the insertion 
of 0-002-in. shims on each side of the bottom bearing-plate. The testing machine 
shall be of the hydraulic type. During the interval between bending tests of the 
prisms and testing the broken portions as cubes, the specimens for the 24-hours’ 
test shall be covered with plastic cloth and all other specimens shall be com- 
pletely immersed in water at a temperature of 23 deg. C. (73-4 deg. F.) until the 
time of testing. The testing of the broken portions shall follow breaking in bending 
within ten minutes for 24-hours’ specimens and within thirty minutes for all other 
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Fig. 1.—Compression Testing Machine. 
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Fig. 2.—Tamper. 


specimens. The compressive strength in pounds per square inch is calculated to 
the nearest rolb. per square inch from 0-40P where P is the total maximum load 
in pounds. 

FALSE SETTING.—The apparatus used in the test for determining false setting 
of Portland cement [Standard C359-1956 (tentative)] is the Vicat apparatus 
described in Standard C1gr except that the needle of r mm. diameter is re- 
placed by a weight such that the total weight of the 1-cm. plunger, indicator, 
and additional weight is 400 g. 

BENDING STRENGTH OF MorTARS.—The test to determine the bending strength 
of hydraulic cement mortars (Standard C348-1r957) is now to be made on speci- 
mens 1-575 in. square by 6-3 in. long. The tolerances have been slightly changed. 
The tamper (Fig. 2) shall be made of non-absorptive and non-abrasive material, 
such as a rubber compound having a Shore A durometer hardness of 80, or season- 
ed oak rendered non-absorptive by immersion for fifteen minutes in paraffin 


Attach Four Positioning 
Blocks at Midpoints of 
Sides and Ends os 
indicated 


Fig. 3.—Tamper Guide Attachment. 
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Table I.—Standard Sieves. 
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Table I.—Standard Sieves (Continued.) 


177 micron (No. 
149 micron (No. 
125 micron (No. 
105 micron (No. 

88 micron (No. 


74 micron (No. 
63 micron (No. 
53 micron (No. 
44 micron (No. 
37 micron (No. 


at about 200 deg. C. (392 deg. F.). The face of the tamper shall be { in. by 3} in. 
(which is smaller than the previous size which was in accordance with German 
standards). The tamper guide (Fig. 3) shall be made of brass of Rockwell hard- 
ness not less than B55, or other metal not attacked by cement mortar. It shall 
lie flat on the mould and shall not protrude over any interior edge of the mould 
more than 0-015 in. The height of the guide shall be rt in. The trowel shall have 
a steel blade 44 in. by 10 in. and a wooden handle. 

The compression-test machine used with the bending test device is hydrauli- 
cally operated; details are given in Fig. I. 

The remaining apparatus and method of test are as in previous issues of this 
standard with the following revisions. The mortar shall conform to the require- 
ments of Standard Crog except that the flow shall be rio + 5 after twenty-five 
falls of the flow-table, and the quantity of dry material in one batch for making 
three prisms shall be 500 g. of cement and 1,375 g. of sand. Immediately after 
the flow test, the mortar is returned to the mixing bowl and remixed for fifteen 
seconds at medium speed. Immediately following remixing, a layer of mortar 
about ? in. thick is distributed evenly in each of the three moulds with the tam- 
per guide in place. The mortar in each mould is compacted by twelve strokes 
of the tamper, applied in three rounds of four strokes each, completing the twelve 
strokes in about fifteen seconds. For each stroke the face of the tamper is held 
in a horizontal position about 1 in. above the mortar and then thrust downwardly 
with sufficient force to squeeze out a small amount of mortar from under the 
tamping surface. The moulds are then filled with mortar distributed uniformly 
and tamped in the same manner as the bottom layer. The tamper guide is re- 
moved and the tops of the specimens are smoothed. The mortar is cut off flush 
with the top of the moulds. After cutting, tears or cracks in the top surfaces 
are repaired and the surfaces of the specimens made plane by two or three light 
longitudinal strokes of the trowel held with the leading edge slightly raised. 

For the loading test the longitudinal centre-line of the specimen shall be 
directly above the mid-point of the supports. The specimen is loaded at the centre 
of the span of length 4-685 in. Contact between the specimen and the loading 
edge must be continuous when the load is applied. The bending strength is 
1-8P lb. per square inch (P is the maximum load in pounds applied as indicated 
by the testing machine). 





Pace 58 CEMENT AND LIME MANUFACTURE Jury, 1959 


TENSILE STRENGTH.—The trowel used in making samples for the test for the 
tensile strength of mortars should have, in accordance with Standard Crgo- 
1958, a blade 4 in. to 6 in. long. 
Sieves 

The sizes of wires for woven-wire sieves are revised in Standard Err- 
7958 (Sieves for Testing Purposes) so that only the nominal diameter is given, 
as in columns (6) and (7) in Table I (instead of the maximum and minimum 
diameter). 

Calcium Sulphate 

The test for calcium sulphate described in Standard C265-1958 (tentative) 
is intended primarily for makers of Portland cement and research workers. Metal 
moulds and moist closets are replaced by polyethylene bags of r quart capacity 
or 14-in. square of polyethylene sheet. The thickness of the polyethylene should 
be not less than 0-004 in. Immediately after mixing the mortar for the test. the 
batch is separated and about 450 g. of mortar are placed in each of two poly- 


oe 


Fig. 4—Sampler for Loose Cement. 


Air Hole 


2 


4 
4 e 
28} 


Approx. Vol.= 19.6 cu in 
Fig. 5.—Tube Sampler for Cement In Bags. 


ethylene containers. The temperature of each portion should be between 72°4 
and 74:4 deg. F. If bags are used, twist the neck of each and seal with a rubber 
band; double the neck over and seal with a second band. If sheets are used, 
gather the corners and edges to make a bag and seal in a similar manner. Immerse 
both containers immediately in a water bath the temperature of which is thermo- 
statically maintained at 73-4 deg. F. 


Sampling 
A revised method is described in A.S.T.M. Standard C1r83-1958 (tentative) 
for: obtaining samples of cement stored loose. When the depth of the cement 
does not exceed 7ft. samples may be obtained by a slotted tube (Fig. 4) between 
5 ft. and 6 ft. long and about 1# in. outside diameter. The tube comprises two 
polished brass telescopic tubes with registering slots which are opened or closed 
by rotation of the inner tube. The outer tube has a sharp point to facilitate pene- 
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tration. For depths of cement greater than 7 ft., a pipe is used in conjunction 
with an air jet and capable of removing samples from different depths in the 
cement being tested. Samples obtained with the tube or pipe shall be taken 
from well-distributed points and at various depths so that the samples represent 
truly the cement. 

For sampling cement in bags, a tube (Fig. 5) is inserted diagonally into the 
valve of the bag; the thumb is placed over the air-hole, and the tube withdrawn. 
Samples taken from one bag in each 25 barrels (a barrel contains 360 Ib.) or 
fraction thereof are combined to form the test sample. 


Chemical Tests for Portland Cement in Portugal. 


THE Laboratério Nacional de Engenharia Civil of the Portuguese Ministério das 
Obras Piblicas has issued a number of standard methods of determining the 
chemical composition of Portland cement. These include: “‘ Determinagao do 
Teor em Oxido Férrico”’, ‘‘ Determinagéo do Teor em Oxido de Magnésio’”’, 
‘** Determinacéo do Teor em Componentes do Grupo do Hidréxido de Aménio”’, 
“‘Determinacéo do Teor em Oxido decalcio”’, “‘ Determinacgio do Teor em 
Anidrido Silicico”’, and ‘‘ Determinagéo do Teor em Andrido Fosférico”. 
Summaries of the tests are as follows: 

FERRIC OxIDE.—The procedure to determine the ferric-oxide content is the 
dissolution of the sample, reduction by means of stannous chloride, and titration 
with a standard potassium-dichromate solution. 

MAGNESIUM OXIDE.—Two methods of analysis to determine the magnesium- 
oxide content are described. The quick method is to precipitate the magnesium 
by means of di-ammonium phosphate in the calcium filtrate acidified with 
hydrochloric acid. The residue is filtered, calcined and weighed. The referee 
method is to precipitate the magnesium as in the quick method, followed by 
redissolution of the precipitate and a repeat precipitation. The residue is then 
filtered, calcined and weighed. 

AMMONIUM HYDROXIDE.—Two methods of analysis to determine the ammon- 
ium-hydroxide group in the cement are described. The quick method comprises 
the precipitation of the ammonium-hydroxide group in the filtrate of silica, 
followed by redissolution, precipitation, and calcination of the residue. The 
referee method comprises the precipitation of the ammonium-hydroxide group 
in the filtrate of silica, separation by filtration of the ammonium-hydroxide 
group and the silica which may be present in the filtrate, followed by calcining 
the residue and rendering it soluble, separation of the silica, and its removal 
by hydrofluoric acid. 

CALCIUM OxIDE.—Two methods of analysis to determine the calcium-oxide 
content are described. The quick method comprises precipitation of the calcium 
by means of ammonium oxalate in the filtrate of the ammonium-hydroxide 
group, separation by filtration, dissolution of the precipitate with sulphuric acid, 
and titration of the oxalic acid by means of a standard solution of potassium 
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permanganate. The referee method comprises precipitation of the calcium as 
in the optional method, separation of the calcium oxalate by filtration, redis- 
solution, and calcination of the precipitate. 

SILICON D1ox1DE.—The quick method of determining the silicon-dioxide content 
comprises the addition of hydrochloric acid to the sample, followed by filtration 
and calcination of the residue, which is then dissolved in hydrofluoric acid. The 
product of this operation is then filtered and the residue is calcined. The referee 
method is to add hydrochloric acid to the sample, filter, and evaporate to dryness 
the residue and the filtrate. |The residue is calcined and hydrofluoric acid is 
added to the silica; the resulting liquid is treated with pyrosulphate of sodium 
or potassium. 

PHOSPHORUS PENTOXIDE.—To determine the phosphorus-pentoxide content, 
nitric acid is added to the sample, the silica is separated, and the phosphorus is 
precipitated by means of ammonium molybdate. This is followed by filtration, 
redissolution of the precipitate with ammonia liquor, and precipitation of the 
phosphorus by means of magnesia mixture. The precipitate is filtered, calcined, 
and weighed. 


New Cement Works in Nigeria. 

In May last the Premier of the Western Region of Nigeria, Chief the Hon. 
Obafemi Awolowo, unveiled a plaque commemorating the construction of a cement 
works for the West African Portland Cement Co., Ltd. The Premier was welcomed 
by Mr. J. A. E. Reiss, B.E.M. (Chairman of the Associated Portland Cement 
Manufacturers, Ltd.), Mr. A. O. Rewane (Chairman of the Western Nigeria 
Development Corporation, a body sponsored by the Western Nigerian Govern- 
ment), and Mr. F. S. Pardoe (Regional Director of the United Africa Co. of 
Nigeria, Ltd.). 

The works is at Ewekoro, and is the largest manufacturing project in Nigeria. 
The cost is estimated at £4,000,000, which is being subscribed by the Associated 
Portland Cement Manufacturers, Ltd., the Western Nigeria Development 
Corporation, and the United Africa Co., Ltd., in the proportions of 51 per cent. 
39 per cent. and 10 per cent. respectively. The factory is expected to be in produc- 
tion before the end of next year. It is designed for a capacity of 200,000 tons a 
year, and provision is made for future expansion. About 24 Europeans and 280 
Nigerians will be employed; Nigerians are being trained in the United Kingdom 
by the Associated Portland Cement Manufacturers, Ltd 


Expansion of Cement Works in Indonesia. 

The production of the Indarung cement factory is to be increased to 
200,000 tons a year by the installation by 1960 of an additional blastfurnace which 
is to be imported from Japan. The Gresik cement works is to be enlarged at a 
cost of about {2,460,000. 
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UTTAR PRADESH CEMENT WORKS 


Designed to produce 700 tons of Portland Cement a day, the 
Government Cement Factory at Churk was equipped with machinery 
by Vickers-Armstrongs. The kilns, mills, primary crusher and 
other major units were manufactured at Barrow and the project 
was completed in 1954. 


VIGEERS 


VICKERS-ARMSTRONGS (CENGINEERS) LIMITED 


Vickers House Broadway London SWI 


TGA BTE 286 
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When temperatures run high... 


“It’s the Devil’s own job finding a brick that won’t crack up over 1600° Centigrade 
—and resist, really resist, slag attack.”’ 
** Quite a proposition.”’ 
“It’s a necessity—also this brick has to be suitable for a multitude of applications.”’ 
‘athe glass producers and high temperature kiln people, you mean—”’ 


‘Indeed yes, and we in the Steel Industry need these bricks for burner blocks, 
soaking pits, and reheating furnaces—everywhere where the operating conditions 
are really severe.’’ 


** So it must have low spalling tendency and very high mechanical strength. 
It’s a super duty brick you need. And I’d suggest the Consett High Grade 
Alumina brick—it meets all the requirements we’ve mentioned.” 


‘* Didn’t know you were a refractories expert.”’ 


“‘l’m not. The experts are at Consett Iron Company. They’ve 
got a whole range of refractories. Consett 34] — that’s 
their number. 


“Thanks. I'll ring them at once.” 
NS //) 


4A 
S 4 


CONSETT REFRACTORIES 


CONSETT IRON COMPANY LIMITED. 
CONSETT, COUNTY DURHAM. Telephone: CONSETT 34l. 
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The Cement Industry in Great Britain. 


THE following is taken from the address of the chairman, Mr. J. A. E. Reiss, 
B.E.M., to the stockholders of the Associated Portland Cement Manufacturers, 
Ltd., which was held in London on June 30. 

From the middle of last year there was a steady improvement in the demand 
for cement, with the result that the total deliveries were only slightly less in 
1958 than in 1957. 

The cement industry gave another undertaking in the middle of 1958 to main- 
tain the price of cement for a further year unless there was an increase in the cost 
of coal or something unexpected and exceptional happened during the period. 
The price of cement had remained stable for two years, and it had been agreed 
to maintain the present price until June 1960. Difficulties in export trade con- 
tinued to be experienced and there was a severe reduction in profits. In view 
of the unfavourable factors operating, however, the quantity of cement exported 
was not unsatisfactory. 

So far all the indications were that there would be a considerable improve- 
ment in demand at home, and for the first six months of 1959 the Company’s 
despatches increased by 7 per cent. compared with the same period last year. He 
thought that the industry could now look forward to a return of the normal in- 
crease in the consumption of cement each year that was temporarily halted in 1957. 

It had been decided to double the output of the new works at Cauldon, which 
is now operating economically, and it was hoped that a new kiln capable of produc- 
ing more than 200,000 tons a year would be in operation by the end of next year. 
The cement works that was acquired last year at Plymouth had given satisfactory 
results, and it was planned to increase its capacity by erecting a rotary kiln. 

In a few months’ time oil burning would be installed at a group of the Company’s 
works on the Thames. This was the culmination of long and protracted negotia- 
tions spread over two years, and would put the Company in a better competitive 
position at two of its main exporting works, as the use of oil fuel would make 
important savings in the cost of cement. There would be an additional benefit 
in the consistent quality of the oil compared with the big variations in the ash 
content of the coal that had been supplied in the past. 

The Company could not hope to increase exports and must expect that ‘petite 
would further contract. A great deal of attention was being given to the produc- 
tion of special types of cement, and these special products sold extremely well 
last year both at home and abroad. It was now planned to make masonry 
cement at eight works. 

OvERSEA COMPANIES.—The Commonwealth Portland Cement Co., Ltd., in 
New South Wales, again achieved record sales and profits. There were signs of 
increasing competition, but it was anticipated that the Company would have 
another good year. In addition to making cement, the Company owned a con- 
trolling interest in the largest paper-bag making concern in Australia, which 
made bags for other industries at Sydney, Melbourne, and Perth. 
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Ocean Cement & Supplies, Ltd., the holding company of the British Columbia 
Cement Co., Ltd., had a difficult year. The effects of the recession were accentua- 
ted by strikes in the Province, and trade in general was considerably reduced. 
The industrial disputes had been settled but some time would elapse before 
business returned to the peak of 1957. 

The works near Nairobi, which started production in March, 1958, was operating 
satisfactorily. Productive capacity in Kenya was at present in excess of demand, 
but the works was well sited to secure its share of the market. 

In Malaya a new kiln, which more than doubled the capacity of the factory, 
was lit in January last, and was operating well. Demand remained satisfactory, 
but keen competition of imports from other countries was being experienced 
in parts of the Federation. 

Both the companies in which they were interested in Mexico had a good year, 
and prospects for 1959 were regarded as satisfactory. Construction proceeded on 
the new works with a capacity of 300,000 tons a year which their associates 
were building some forty miles from Mexico City. 

A new kiln with a capacity of 200,000 tons a year, at the works of the Golden 
Bay Cement Co., Ltd., in New Zealand, was expected to be in operation shortly. 
Productive capacity in the Dominion would exceed potential demand for some time, 
but the Company was well served by modern plant and facilities for economical 
distribution by its ship for carrying loose cement. 

The two works in South Africa owned by White’s South African Portland 
Cement Co., Ltd., again achieved record results. Building in the Union showed 
some signs of contracting after the large construction programmes of recent years, 
but this was regarded as temporary and long-term prospects remained good. 

In its first full year of production the Salisbury Portland Cement Co., Ltd., 
made sufficient profit to liquidate its pre-production expenses and carry forward 
a small balance. While construction in the Salisbury area was appreciably lower 
than in the years following the inauguration of the Federation, the Company 
was admirably situated to take full advantage of the increase in business which 
must eventually materialise. 

Construction of the works, with a capacity of 200,000 tons a year, in Western 
Nigeria proceeded satisfactorily. It was expected that it would be in production 
by late 1960, when Nigeria would receive its independence. 


MISCELLANEOUS ADVERTISEMENTS FOR SALE 


SCALE OF CHARGES Large quantity of Miultiwall Kraft 
Paper Sacks. Suitable for cement, 


lime, fertiliser, etc. 


H. Raigoff Ltd., 


Situations Wanted, 3d. a word; minimum 
7s. 6d. Situations Vacant, 4d. a word; mini- 
mum 10s. Box number 1s. extra. Other 
miscellaneous advertisements. 4d. a word; 10s. 


minimum. Advertisements must reach this 
office by the Sth of the month of publication. 


Hostel Estate, Washington, Co. Durham 
Established 1904. 
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Refractory service conditions are 
generally most severe in the “clinkering 
zone”, where the final clinkering or 
incipient fusion of the charge takes 
place, it is in this zone that refractory 
replacements are most extensive. 
Generally, the satisfactory perfor- 
mance of any refractory used in this 
zone is dependent upon the formation 
and retention of a clinker coating, 
which minimises chemical attack and 
thermal shock. When conditions of 
chemical corrosion are particularly 
severe, Spinella “A/C *’, a basic brick, 
is necessary. 


Send for Technical Brochure 
‘GR REFRACTORIES 
for Portland Cement Rotary Kilns’ 


ACTORIES LTD 
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From Raw Materials 


Are you contempuiating the manufacture of 
cement or already engaged in it? Our long 
experience of cement-making machinery is 
entirely at your disposal in this matter. We 
supply all the necessary machinery and if 
requested we also supply the buildings and we 
are prepared to erect the whole of the plant, 
thus avoiding the problems of divided respon- 
sibility and as a result all the various components 


Edgar Allen « Co. Limited 
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of the Works are matched to give the greatest 
efficiency. 

The success of Edgar Allen designed plants is 
based on long experience, and our unique 
combination of engineering skill, metallurgical 
knowledge and foundry practice. 

We produce a 24-page booklet designed to 
assist you in ‘*Choosing a Cement Plant’— 
may we send you a copy? 
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